We present Ñuxes, temperatures, and emission measures for nine solar Ñares, using data from both the Fe XXV and Ca XIX channels of the Bragg Crystal Spectrometer (BCS) experiment on the Yohkoh satellite and from the wide-band soft X-ray spectrometers on the GOES spacecraft. We also present hard X-ray Ñuxes from the Hard X-ray Telescope (HXT) on Yohkoh and the BATSE spectrometer on the Compton Gamma-Ray Observatory (CGRO). All events occurred during 1992 and ranged in size from GOES class C5 to M2. Three of the events occurred near the solar limb. For each Ñare we give two sets of plots. The Ðrst set shows Ñux, electron temperature, and emission measures for Fe XXV, Ca XIX, and GOES as functions of time. The second set of plots gives log electron temperature as functions of log (emission measure)1@2 for these three wavelength ranges ; we refer to these plots as E1@2-T diagrams. Hard X-ray Ñux information is included in both sets of plots. Our observations indicate that (1) cooler plasmas are located along the legs of, or are evenly distributed along, the Ñaring loops, while hotter plasmas are concentrated near the loop tops, (2) peaks in temperature in each of the wavelength bands are closely associated with hard X-ray enhancements, and (3) the emission from both relatively hot and relatively cool Ñaring plasmas emanates from the same loop or from closely related loops.
INTRODUCTION
Since the advent of X-ray observations from space, there has been a strong interest in the nature of X-ray solar Ñares. Within the X-ray band alone, a variety of solar Ñare physics processes seem to be evident, including those producing the less energetic soft X-rays and those producing the more energetic hard X-rays. Examining the relationships between radiation produced in di †erent portions of the X-ray spectrum gives us information on the nature of plasmas constituting solar Ñares. In this paper we present electron temperatures and emission measures for a number of Ñares in three di †erent wavelength ranges, using data from the Fe XXV and Ca XIX channels of the Bragg Crystal Spectrometer (BCS) experiment on board the Yohkoh spacecraft and data from the X-ray monitors on the Geostationary Operational Environmental Satellites (GOES). We also give hard X-ray Ñuxes from the Hard X-Ray Telescope (HXT) experiment on Yohkoh and the Burst and Transient Source Experiment (BATSE) on the Compton Gamma Ray Observatory (CGRO). Using our results, we perform a preliminary examination of the time variation of Ñare emission in the various wavelength bands. We give our derived parameters in both graphical and tabular form for reference and for comparison with theory.
For each Ñare in our study we present results in two sets of plots. The Ðrst set gives Fe XXV Ñux (in photons cm~2 s~1) and the electron temperatures (in MK) and emission measures derived from Fe XXV spectra, the Ca XIX Ñux and electron temperatures and emission measures derived from Ca XIX spectra, and GOES Ñuxes and the temperatures and emission measures obtained from GOES Ñuxes. Hard X-ray light curves are superposed on the Ñux plots. In the second set of plots we show temperature as a function of emission measure for Fe XXV, Ca XIX, and GOES data. In this second set, we highlight times at which hard X-ray Ñux is high.
Other workers have generated plots of temperature as functions of emission measure or similar diagrams from Ñare data (e.g., et al. & Feldman Watanabe 1983 ; Denton and from models for stellar Ñares (e.g., & Palla-1984) Cheng vicini et al. found such plots to be 1991). Sylwester (1993) useful for analyzing Ñare evolution in terms of a chromospheric evaporation-based Ñare model et al. (Serio 1991 ; et al. Following et al. we Jakimiec 1992) . Sylwester (1993) , plot these quantities as log temperature on the ordinate axis versus log (emission measure)1@2 on the abscissa, and refer to these plots as E1@2-T diagrams.
has Sylwester (1996) reviewed recent work involving E1@2-T diagrams. A convenient aspect of using the square root of the emission measure is that the square root is related to the density in Ñare models if the geometry of the Ñare plasma-conÐning magnetic structures is constant. Imaging data from the Soft X-ray Telescope (SXT) on board Yohkoh are available for the events in this study, making our results potentially particularly amenable to such comparisons with models.
et al. created E1@2-T diagrams for 66 Sylwester (1993) Ñares using data from the Ca XIX channel of the Bent Crystal Spectrometer on board SMM. They found that the behavior of the Ñares during the decay phase was consistent with the behavior predicted by their model for about half the events. They further suggested that the remaining events might be consistent with the model if the assumptions were relaxed. In this work we expand on the ideas of et Sylwester al.
by providing E1@2-T diagrams in three spectral (1993) regimes, namely the Fe XXV, Ca XIX and GOES regimes, rather than in only one. This data should make it possible to impose more stringent criteria on Ñare models than in the previous study. By comparing predictions from models of E1@2-T behavior in several wavelength ranges simultaneously, it may be possible to set limits on model parameters, or to eliminate some models altogether. In the present paper, however, we do not attempt to compare observations with any particular model or theory. Rather, we present a collection of several well-observed events that can serve as a quick reference for the time-dependent behavior of a sample of Ñares in several wavelengths. This work presents relatively complete coverage of temperatures and emission measures for a small number of events. et Feldman al. have undertaken a complementary investigation (1995) by studying Fe XXV and GOES temperatures and emission measures for a large number of Ñares at Ðxed time for each Ñare.
THE DATA
The Yohkoh BCS consists of four spectral channels covering the resonance line and associated satellite lines of H-like iron, Fe XXVI (1. 7636È1.8044 He-like iron, Fe XXV Ó), (1.8298È1.8942
He-like calcium, Ca XIX (3.1631È3.1912 Ó), and He-like sulfur, S XV (5. 0160È5.1143 For this Ó), Ó). paper we include data from two of the He-like channels, Fe XXV and Ca XIX.
et al. have given a Culhane (1991) description of the BCS, and et al. have Lang (1992) described its initial in-Ñight performance and other aspects of the instrument. The BCS has high sensitivity compared to similar instruments Ñown on earlier satellites, allowing for observations from near the time of Ñare onset (e.g., et al. Flares are not obserMariska 1994 ; Bentley 1994) . vable with the Yohkoh BCS after they exceed an intensity level above about GOES class M3.5 due to saturation of the detectors ; all Ñares in this study were smaller than that level throughout their durations.
Our data set consists of nine events that were well observed by BCS during 1992. All events included in this study have (1) continuous or nearly continuous coverage of the rise, peak, and decay phases of the events, meaning that events longer than about 60 minutes (the length of a Yohkoh day) are not considered, (2) coverage of the decay phase extending down to at least a level 0.2/e times the maximum Ñux level in Ca XIX, and (3) count levels moderate enough to avoid saturation in the BCS channels. Because of condition (1), no long-duration events are included in our data set. Many other events not included in our study were observed by BCS during the stated time period. We omitted several candidate events that were not amenable to analysis, usually because the Fe XXV spectra were too weak to give reliable results with a high enough time resolution to describe the eventÏs evolution. We have chosen not to include any short-duration events in this study. With these omissions, we may be unwittingly biasing our Ñare sample, which should be kept in mind when considering the generality of our results. Nonetheless, we expect that our selection is representative of a large fraction of solar Ñares.
lists the events, with their dates and times of Table 1 occurrence, their X-ray spectral class determined from GOES data, their location on the Sun according to National Oceanographic and Atmospheric Administration (NOAA) records or SXT observations, and their NOAA active region number (estimated for the over-the-limb events). The hard X-ray characteristics of event 1 have been analyzed by et al. Masuda (1994) . There is an instrumental e †ect in the BCS spectrometer at high count rates that distorts the shape of the spectra, particularly in the S XV channel. This e †ect, which is due to an accumulation of space charge in the detector, causes some spectral lines to be narrower and taller than they should be Bento, & Smith Sakao, & Bentley (Trow, 1994 ; Mariska, This "" line narrowing ÏÏ e †ect occurs more strongly in 1996). S XV than in other BCS channels because this channel has the highest count rates. We are not sure how Ðts to such distorted spectra a †ect temperature and emission measure estimates in S XV for Ñares in the GOES high C and low M X-ray classes. Since the work presented here depends sensitively on derived temperature values, especially the slopes of the E1@2-T diagrams and the relative timings of the hard X-ray Ñuxes and temperature peaks, we omit the S XV results in this study. Our temperature and emission measure calculations for Fe XXV and Ca XIX should not be severely a †ected by line narrowing for the Ñares studied in this paper.
In most cases, we use BCS spectra integrated over several raw spectra to improve statistics or for convenience of analysis, with a resulting time resolution ranging from 30 to 60 s per spectrum. These integration times are short enough to resolve details of the temporal evolution of the events.
All spectra were corrected for dead-time e †ects caused by the position-encoding electronics, for which we used the ratio of the number of photons counted at the detector anode to the number counted at the cathode readout as a measure of the dead-time correction factor. All spectra were also corrected for e †ects resulting from the shape of the curved Bragg crystals and for sensitivity variations as functions of position on the crystals. These sensitivity correction factors were determined from measurements made prior to launch.
GOES data are courtesy of NOAA. We use 60 s resolution data from the 0.5È4 and 1È8 soft X-ray Ó Ó channels of the GOES 7 spacecraft for all events. The GOES X-ray detectors are ion chambers with broadband energy responses that depend on the counter window thicknesses, the detector geometry, and the source spectrum. Since the response of GOES to a thermal plasma peaks at lower temperatures than the emission from Fe XXV or Ca XIX, temperatures estimated from a multithermal Ñare plasma using the GOES detectors will generally be less than those obtained using those BCS channels.
We use either HXT or BATSE data for hard X-ray information. Observations from BATSE generally start earlier in the Ñare than those from the higher energy channels of HXT, and for this reason we use the BATSE data for each event where those data are available. HXT hard X-ray data, used in events 2, 3, 5, and 6, are from the instrumentÏs 23È33 keV channel. et al. have discussed details of Kosugi (1991) the HXT instrument. For events 1, 4, 7, 8 , and 9 we use hard X-ray data from the 25È50 keV channel of the BATSE experiment on CGRO. et al. have described Fishman (1989) the BATSE instrument. Although the 33È53 keV channel of HXT is more directly comparable to the 25È50 keV channel of BATSE than the 23È33 channel is, HXTÏs signal is better in the 23È33 keV channel, and we believe that the timing results do not di †er greatly.
DERIVED QUANTITIES
We present our observations and derived parameters in two sets of data for each of the nine events of In the Table 1 . Ðrst set of data, shown in panels (a) through ( f ) of each Ðgure, we give spectral parameters as functions of time for Fe XXV, Ca XIX, and GOES. In the second set of data we present E1@2-T diagrams in panels (g) through (i) of each Ðgure. Hard X-ray information is included in panels (a), (c), (e), (g), (h), and (i) of each Ðgure. We discuss each of these plots individually.
Fluxes, T emperatures, and Emission Measures
In panels (a) and (b) of each of Figures we present 1È9 results for Fe XXV. In panel (a), dashed lines represent Ñuxes from the Fe XXV channel and solid lines represent electron temperatures derived from the Fe XXV spectra as functions of time. Panel (b) shows the corresponding derived emission measure as a function of time. We determined these quantities by Ðtting synthetic spectra to observed spectra using a least-squares minimized s2 Ðtting routine. We restrict our s2 Ðt calculations to two regions : the region including the collisionally excited resonance line (1s2 line 1S 0 È1s2p 1P 1 , w in the notation of near and Gabriel 1972) 1.8499 Ó the nearby continuum at shorter wavelengths and the region including the dielectronic line at 1.866 (1s22p Ó 2P 3@2 È line j ). The intensity ratio of the j and w lines is 1s2p2 2D 5@2 , temperature sensitive. We use single-component Ðts at all times for the Fe XXV spectra ; that is, for Fe XXV we do not Ðt the "" blue wings ÏÏ that are sometimes present in Ñare risephase spectra. Following the work of Doschek, & Sterling, Pike we estimate that this procedure may result in (1994), an underestimate of some of the early rise-phase Fe XXV temperatures up to about 2 MK. Error bars in the plots represent 1 p deviations in the temperatures and emission measures resulting from the Ðts, derived using standard formulae such as those given in These forBevington (1969). mulae do not take into account any systematic errors in the spectral data and only include the nominal rms errors of the count rates of each detector bin. As such, they probably underestimate the true uncertainties of the Ðtted parameters.
Atomic data for iron are from et al. Bely-Dubau (1982a) , lower stage ion fractions are from & Raymond Arnaud and we adopt an iron abundance of 4.5 ] 10~5 rela-(1992), tive to H. We allow for variation of the line widths in the Ðtting code in order to account for line broadening in excess of the thermal line width (often called nonthermal or turbulent line broadening).
In the (a) panels the squares and triangles represent the initial and Ðnal times, respectively, of our calculations ; these times are given in the panel. In the (a) and (b) panels a symbolÈan error bar, a square, or a triangleÈmarks each calculation time. Also plotted as the bold curve in the (a) panels are the hard X-ray Ñuxes on an arbitrary vertical scale. Coverage of hard X-rays was limited in time because of instrument operation characteristics. Generally we only have hard X-ray coverage until near the time of peak soft X-ray Ñux of each event.
Because of the relative weakness of the Fe XXV spectra, it is not always possible to obtain reliable temperature and emission measure results over as long a time period in this range as in the other wavelength ranges. Thus, for example, Fe XXV coverage is very limited in events 7 and 9, two of our weaker events. Panels (c) and (d) display Ca XIX results analogous to the Fe XXV panels, and panels (e) and ( f ) show the same for the GOES results. As in the Fe XXV plots, squares and triangles, respectively, mark the initial and Ðnal times of the plotted Ca XIX and GOES Ñuxes, derived temperatures, and emission measure values. We also overlay the hard X-ray light curves shown in the (a) panels on panels (c) and (e).
In determining the temperatures and emission measures for Ca XIX, our Ðts covered the spectral range extending from the continuum at wavelengths shorter than the resonance line (near 3.177 down to wavelengths between the Ó), two intercombination lines near 3.1889 and 3.1925 (lines Ó x and y, respectively, in the notation of we Gabriel 1972) ; have found that this Ðt range gives the most consistently good Ðts for the Ca XIX spectra. Temperature sensitivity in the Ca XIX spectra arises from relative intensities of the would be 1.8 times larger than the values we get E b /E s using the isothermal assumption. These estimates come from writing approximate expressions for the Ñuxes of the blue and stationary components in terms of their respective emission measures and Gaunt factors and assuming the Ñuxes for the spectra are the same in the isothermal and the nonisothermal cases. In the Ðgures we plot the total emission measure, Thus our temperature and
. emission measure values during the rise phase of Ñares with blue wings are subject to additional uncertainties if we allow for di †ering temperatures for the blueshifted and the stationary components. This uncertainty however, only concerns the six of our events with blueshifted components, and then only in the rise phases of those events.
For the GOES results in panels (e) and ( f ), we use data from the 1È8 channel for the Ñuxes, while the tem-Ó peratures and emission measures are derived from the ratio of intensities of the two GOES soft X-ray channels (0.5È4 Ó and 1È8 using the formulae given by Starr, & Ó)
Thomas, Crannell These authors reported that the derived (1985) . values from the intensity ratios are accurate to within some 5% of the atomic values.
Garcia, & Sylwester Sylwester, discussed more substantial uncertainties in the (1995) Thomas et al. Ðts below 3.2 MK, but none of the data used in this paper reach such low temperatures. We do not display error bars for the GOES quantities.
In contrast to the Fe XXV and Ca XIX channels, which only detect hot Ñare-associated emission, the GOES channel is sensitive to plasmas of nonÑaring regions as well, which means that the GOES Ñuxes can have a substantial background component arising from active areas of the Sun not associated with the Ñaring region. Since GOES has no spatial resolution, it is difficult to determine how much of the preÑare Ñux should be subtracted in order to ascertain temperatures and emission measures of the Ñare alone. For example, if the preÑare Ñux actually comes entirely from the region that Ñares, then it might be inappropriate to subtract o † any of the preÑare Ñux in our calculations of Ñare parameters. At the other extreme, all the preÑare Ñux should be removed if it all originates from the nonÑaring regions. Our experience with SXT images indicates that the latter situation is probably closer to being true most of the time for wavelengths seen by SXT, and we expect that the same is true for GOES. Therefore, these temperatures and emission measures (panels [e] and [ f ], solid lines) are derived by subtracting the background just prior to the start of the event.
We have, however, considered the possibility that some of the background GOES Ñux does come from the Ñaring regions as well. We adopted a suggestion by Bornmann in which three numbers determine the Ñaring region (1990) Ñux level : (1) the Ñux given by subtracting the longwavelength preÑare Ñux, (2) that given by subtracting both long-and short-wavelength preÑare Ñuxes, and (3) the entire preÑare Ñux. We display the results of these calculations as "" range bars ÏÏ for the GOES temperatures and emission measures shown in the (e) and ( f ) panels of each Ðgure at a few selected times. Range bars are not calculated for Fe XXV or Ca XIX, since the background in those channels is always virtually zero.
E1@2-T Diagrams
In the (g), (h), and (i) panels of each Ðgure are E1@2-T diagrams for Fe XXV, Ca XIX, and GOES, respectively. Error and range bars are omitted from these panels for clarity. Squares and triangles in (g) indicate starting and ending times, respectively, for the Fe XXV data shown in the (a) panel for each Ðgure. Similar correspondences hold for the squares and triangles in Ca XIX and GOES plots in the various panels. Starting and ending times for each wavelength range for the same event varied, depending on our ability to measure early and late Ñare spectra. In particular, Fe XXV spectra generally became too weak to measure relatively early compared to spectra in the other wavelength ranges. Crosses mark speciÐc times in the evolution of the The portions of the E1@2-T curves plotted in bold represent times during with the hard X-ray Ñuxes shown in panels (a), (c), and (e) are substantial ; the precise times covered by the bold portions of the plots are given in the captions for each Ðgure.
In each Ðgure, the length of the x-axis, i.e., the di †erence between the maximum and minimum values on the x-axis, is the same in panels (g) through (i). Similarly, the length of the y-axis is the same in panels (g) through (i). Hence the three E1@2-T diagrams are on the same relative scale.
Generally, the decay-phase evolution in many of the E1@2-T plots appears roughly linear. We have computed the Ca XIX and GOES slopes of our E1@2-T diagrams during the decay phases for each event in this study after Sylwester et al. These slope values appear in each of the (h) and (i) panels. Our slope calculations cover the time period when the Ca XIX Ñux is between 2.0/e and 0.2/e times the maximum value of the Ca XIX Ñux for each event. Slopes for GOES are calculated at the same times as for Ca XIX. In the Ca XIX and GOES plots, asterisks indicate data points over which the slopes were calculated using a least-squares Ðtting routine. In many cases the Fe XXV Ñux is too low for accurate spectral Ðtting well before the Ca XIX Ñux decreases to 0.2/e times its maximum Ñux. Therefore we omit Fe XXV from our slope calculations.
Allowing for the full range of GOES temperature and emission measure values suggested by the range bars of the (e) and ( f ) panels can change the derived temperatures by a few MK and the emission measures by up to about 30% at times of peak Ñux for some events. This uncertainty in the background generally a †ects the emission measures more than the temperatures, relatively speaking. Since the magnitude of the range bars generally increases as the decay phase progresses, slopes determined using di †erent temperatures and emission measures over the range of values suggested by the range bars can lead to substantially di †erent slopes during the decay phase than those we have calculated. We believe, however, that our choices for the temperature and emission measures in our E1@2-T plots for GOES are reasonable since they assume that all the background is due to regions on the Sun outside of the Ñaring region, which, as mentioned earlier, is in accordance with our experience from SXT observations. A further assumption implicit in the plotted trajectories is that the background level does not vary from the preÑare level over the duration of the event. Tables contains the output of our calculations in 2È28 numerical form. For Fe XXV, the computed quantities for each time include the total number of counts in the spectrum, the derived temperature and its 1 p uncertainty, the emission measure and its 1 p uncertainty, and the accumulation time of the spectrum, in seconds. The Ðrst three columns for Ca XIX correspond to the Ðrst three Fe XXV columns, while the last four columns are the emission measure of the stationary component and its 1 p uncertainty, the emission measure of the blueshifted component and its 1 p uncertainty, the spectrum accumulation time, and the velocity of the blueshifted component, respectively. For GOES, the table gives the time, the Ñux from the 1È8 Ó channel, the derived temperature, the emission measure, the lower and upper values for the temperature range bar, and the lower and upper values for the emission-measure range bar. All temperatures are in units of MK and all emission measures are in units of 1050 cm~3.
RESULTS AND DISCUSSION
Since the Fe XXV, Ca XIX, and GOES spectrometers each cover di †erent wavelength regions, they are sensitive to different temperature ranges, with the Fe XXV spectrometer preferentially seeing the hottest plasma, the Ca XIX spectrometer seeing somewhat cooler plasma, and GOES seeing the coolest plasma. Thus the behavior of Ñare plasmas depicted in the Ðgures of this paper can give us insight into the temperature distribution of the Ñaring plasma, which is known to be multithermal (e.g., et al. Antonucci 1982 ; Our E1@2-T diagrams can tell Tanaka 1987 ; Doschek 1990) . us about the time-dependent behavior of the Ñaring plasmas. In particular, the slopes from those plots during the decay phase describe how the gas cools. Panels (a)È( f ) show that, in each individual wavelength band, there is a tendency for the temperature, the Ñux, and the emission measure to reach their maxima in that order. This tendency has been noted in several previous works (e.g., Horan 1971 ; Hudson & Peterson Datlowe, 1974) .
Maximum T emperatures and Maximum
Emission Measures shows, for each event, the maximum tem- Table 29 perature and maximum emission measure for each channel, the ratio of GOES to Ca XIX maximum emission measures, the footpoints are occulted (event 8, possibly also event 5) is somewhat di †erent from that of Ñares that are just at the limb (probably event 1), or entirely on the disk (all remaining events in although event 4 also occurred near Table 1 ; the limb, SXT images indicate that much or all of the Ñaring structure was on the disk). Looking at the di †erence between the maximum temperatures in Fe XXV and Ca XIX, we Ðnd the largest di †erences for events 5 and 8 at B7 MK, while the di †erences for all other events range from B2È5 MK. The implication is that the isolated loop tops contain a concentration of hotter Ñaring plasmas, while the lower temperature Ñare plasmas are either primarily at lower heights or are more evenly distributed in height.
From
we also Ðnd that for the maximum emis- Table 29 sion measures E, Again, only E GOES [ E Ca XIX [ E Fe XXV . the two over-the-limb events, events 5 and 8, depart from this pattern. For these two events the ratio of GOES to Ca XIX emission measure is about 1.0, while it is between 1.3 and 2.0 for the other events. This result is also consistent with the cooler material (i.e., that seen by GOES) being at lower heights or being evenly distributed along the Ñaring loop, with the hotter material concentrated near the loop top. No clear pattern regarding over-the-limb events and disk events is evident in the ratio of the Fe XXV to Ca XIX emission measures, however. That ratio is highest for event 2 and lowest for event 9. 
Relationship Between Electron T emperatures and Hard X-Ray Fluxes
We can directly compare electron temperature and hard X-ray behavior in each wavelength band using panels (a), (c), and (e) of each Ðgure. There is a coincidence in the timing of the peak temperatures and hard X-ray bursts in almost all cases. In event 1, for example, the peak temperatures for each wavelength range are sharply deÐned and occur near the time of the prominent peak in the hard X-rays. Events 5 and 6 show very clearly that peaks and inÑections in temperature correspond to hard X-ray enhancements. In event 5 the hard X-ray enhancement at 10 : 16 UT shows up more prominently in Fe XXV than in Ca XIX or GOES. Also we see that the values of the temperatures are not simply related to the magnitude of the corresponding hard X-ray enhancement. In for Figure 6 , example, there are two peaks in temperature with about the same value (e.g., B15.5 MK in Ca XIX), but the Ñux of the hard X-rays occurring at about the same time as the Ðrst temperature peak is much greater than the Ñux of the hard X-rays associated with the second temperature peak. In event 9, however, a relatively low hard X-ray enhancement corresponds to a lower temperature peak than a later, stronger hard X-ray enhancement.
E1@2-T Behavior and Decay Phase Slopes Some general features are apparent in our E1@2-T diagrams (panels [a] through [i]
). The diagrams show that emission measure sharply increases with time during the rise phase of Ñares. In many cases the temperature also increases during the rise phase, indicating that we are seeing the initial heating phase of the events. Later, in the ÑareÏs decay phase, the emission measure drops while the gas cools. Before this drop in emission measure occurs, however, in many cases there is a period during which the emission measure is still increasing, but the temperature is decreasing or at least remaining constant. In general, the 
understand E1@2-T diagram evolution in terms of one set of evaporation-based model calculations. They constructed E1@2-T diagrams using Ca XIX data from the Bent Crystal Spectrometer experiment on board the Solar Maximum Mission (SMM) satellite. In each wavelength band, our E1@2-T diagrams qualitatively resemble theirs (which only included calcium), despite the fact that the Ñares they studied generally were brighter (i.e., had a higher GOES classiÐcation) than those seen by the Yohkoh BCS. et al.
showed that during the Ñare decay Sylwester (1993) phase, there is often a period of time when evolution on the E1@2-T diagram is characterized by a nearly linear evolution, and, as pointed out earlier, we Ðnd this result for many of our E1@2-T diagrams as well. from SMM, however, yielded E1@2-T diagrams with decay phase slopes covering all of these regimes, including the "" unacceptable ÏÏ values. Sylwester et al. argued that the model they considered might still be able to reproduce the "" unacceptable ÏÏ results if some of the assumptions of the model were relaxed. Comparing our slopes from the (h) panels of each Ðgure, we Ðnd that slopes for all events except event 2 fall between the limits set by the Sylwester et al. study. Event 2 has a slope smaller than 0.37, which may have occurred because of a change in slope late in the event resulting from heating during the time of temperature decay near 19 : 07 UT, as shown in That heating seems Figure 2c . to have caused a Ñattening of the fall in temperature during the decay phase seen in making the average slope Figure 2h , lower than it might have been otherwise. Note that the same type of e †ect is visible, and may be even more prominent, in the diagram for Fe XXV This type of (Fig. 2g) . behavior may be responsible for some of the events which Sylwester et al. describe as having evolutionary paths composed of "" two or more branches having di †erent inclinations.ÏÏ In contrast, the GOES E1@2-T diagrams seem to be less a †ected by the heating, perhaps indicating that the heating mechanism at this late time a †ects the hotter plasma more than the cooler plasma in the Ñare, which might seem reasonable. It is, however, difficult to know if this di †erence is due to physics or is a consequence of our handling of the GOES background.
A detailed extension of the slope analysis of et Sylwester al.
to the GOES plots would involve consideration of (1993) a broad mix of spectral lines and continua making up the GOES spectra ; such an analysis is beyond the scope of this paper. ments necessary to make the slope predictions from the model compatible with the slope values expected from observations in the Ca XIX channel), it is reasonable to expect slopes seen in the di †erent channels to be closely related if all the Ñare emission is from a single loop or a group of loops with similar properties. That is, if both the hotter Ñare plasma seen in Ca XIX and the cooler plasma seen in GOES come from the same or similar loops, we suspect that the slopes on the E1@2-T diagrams for these two channels will be simply related. If the hotter and cooler components come from unrelated (i.e., thermally and physically isolated) Ñaring loops (or other structures), then the slopes from the two channels should probably not be related.
Our results for slopes in the di †erent wavelength bands are summarized in which shows a comparison Figure 10a , of GOES and Ca XIX slopes. Although our sample of nine events is too small to draw deÐnitive conclusions, Figure  does show a tendency for the GOES slopes to be larger 10a than the Ca XIX slopes. We can Ðt a straight line through the points on the line has a slope of 2.05 and a s2 Figure 10a ; value of 2.2.
We have also calculated GOES slopes over the time when the GOES Ñux is between 2/e and B0.2/e times the maximum GOES Ñux. These times are generally somewhat later than the times of the Ca XIX Ðts shown in the (h) panels of Figures When these recalculated ("" modiÐed ÏÏ) 1È9. GOES slopes are compared with the same Ca XIX slopes used in the Ca XIX and GOES slopes are in Figure 10a , much better agreement, as shown in (For event Figure 10b . 4, represented by the open triangle in we consider Fig. 10 , the modiÐed GOES slope from 2/e down to only 0.9/e times That is, our results suggest that in many cases in the time period we have chosen, during which the Ca XIX Ñux is representative of the decay phase on the E1@2-T diagram, the GOES E1@2-T plot is not yet truly representative of the ÑareÏs decay phase, resulting in the GOES slopes "" lagging behind ÏÏ (and therefore being larger than) the Ca XIX slopes, as indicated in But when the Ðt lines to the Figure 10a . E1@2-T diagrams in GOES and Ca XIX are independently representative of the decay phases in these respective channels, both channels give about the same slopes, as shown in Thus it appears as if the GOES X-ray Ñare Figure 10b . enters its decay phase later in time than the Ca XIX X-ray Ñare. The relatively good agreement between the slopes shown in suggests that the hotter and cooler Figure 10b Ñare plasma emissions originate from the same structure or from closely related structures. While these results are tantalizing, a study involving more events and a more detailed examination of slopes on the GOES E1@2-T diagram is needed before one can draw Ðrm conclusions on this issue.
In comparing our slope measurements with the theoretical predictions, such as those given in Sylwester et al., it is important to consider the geometry of the Ñaring structures. The predictions assume a single, isolated Ñaring loop. SXT images of the disk Ñares in our data set show that generally only one, two, or three features constitute the main soft X-ray Ñare ; this result is consistent with Ðndings in other FIG. 10.È(a) Plots of slopes determined from E1@2-T diagrams for GOES and Ca XIX, where the slopes are measured between the times the Ca XIX Ñux drops from 2/e to 0.2/e times its maximum value. (b) GOES andCa XIX slopes, where the GOES slopes are calculated between the times the GOES Ñux drops from 2/e to 0.2/e times its maximum value. In both (a) and (b) the dashed line shows where the slopes are equal. Each symbol represents a di †erent event : plus sign, event 1 ; asterisk, event 2 ; diamond, event 3 ; open triangle, event 4 ; square, event 5 ; cross, event 6 ; Ðlled triangle, event 7 ; Ðlled circle, event 8, open circle, event 9. models assume. Such pure single-loop Ñares do not appear to be common. Even in cases where there is only a single dominant X-ray loop, other, less substantial brightenings are usually present.
In calculating the slopes, we have chosen to use the consistent guideline based on the Ca XIX Ñux level described above, since we can then anchor our statements regarding slope to a quantitative parameter. In some cases our plotted slopes, which are averages over the decay phase, may actually cover more than one evolutionary period on the E1@2-T diagram (e.g., the dashed lines in Figs. and 1h 1i seem to be average Ðts over two evolutionary periods, each having di †erent slopes). Interested readers can use the results in Tables to calculate slopes at di †erent times 2È28 for individual Ñares, based on imaging data from SXT, HXT, or ground-based instruments.
Using the thick lines in panels (g)È(i) of the Ðgures as guides, we see that the start of the decay evolution on the E1@2-T diagrams generally occurs near the end of the substantial hard X-ray signal. Our hard X-ray coverage, unfortunately, does not extend through the decay phase. Hence we cannot discuss the relationship between hard X-ray proÐles in cases where we expect et al. (Sylwester 1993 ) extended heating to be taking place strongly (e.g., events 1 and 2) or to be nearly absent (e.g., events 7 and 9) judging from the values of the calcium slopes.
